• The inner distance: The inner and outer metric are independent of the choice of embedding up to bilipschitz equivalence, and bilipschitz geometry is the study of their bilipschitz equivalence classes. For all x, y ∈ X one has d out (x, y) ≤ d in (x, y), the other directions is not always true.
Definition 1
One calls X Lipschitz normally embedded if there exists a constant K ≥ 1 such that for all x, y ∈ X d in (x, y) ≤ Kd out (x, y).
Example 1
• (K Singularities in the space of matrices Definition 2 Let X ⊆ M at m,n (K) be a subspace, then for all r ≥ 0 we define X r by X r := {m ∈ X | rank(m) = r}.
We will by X r denote the topological closure of X r . Notice that if X is closed, then we have that X r = r i=0 X i .
Theorem 1
Let X be one of either M at m,n (K), the space of n × n symmetric matrices over K or the space of n × n anti-symmetric matrices over K. Then X r is Lipschitz normally embedded for all r ≥ 0.
Proof. Let A, B ∈ X r . By using the action of U (m) × U (n) on X acting by conjugation, we can assume that
Where A 1 , B 1 ∈ M at s×s (K) with s = rank(A) ≤ r. Define a path B(t) ∈ X r by Using that x + y ≤ √ 2 x 2 + y 2 we get
But the right hand side is 2 √ 2d out A, B , and hence X r is Lipschitz normally embedded.
Theorem 2
Let X be one of either M at m,n (K), the space of n × n symmetric matrices over K or the space of n × n anti-symmetric matrices over K. Then any connected component of X r is Lipschitz normally embedded for all r ≥ 0.
Theorem 3
Let V ⊆ M at m,n (K) := X be a linear subspace. Assume that for all r > 0 we have that V intersects X r transversely. Then V s is Lipschitz normally embedded for all s ≥ 0.
Not all linear subspaces V satisfies that V r is Lipschitz normally embedded as the following example shows. 
Proposition 1
Let X be the space of n × n upper triangular matrices over K. Then X n is Lipschitz normally embedded.
Determinantal singularities
is a polynomial map, and codim Y = codim X r .
Definition 3
A determinantal singularity (Y, 0) given by F : K N → M at m×n (K) is called an essentially isolated determinantal singularity (EIDS for short), if there exist an open neighbourhood U ⊂ Y of 0, such that for each y ∈ U − {0} we have that F intersects X r transversely at y for all r.
Using these definitions, Theorem 3 becomes the following:
Theorem 4
Let (Y, 0) be EIDS given by a linear map
Now not all EIDS are Lipschitz normally embedded. For example, all isolated complete intersections are EIDS. But the simple surface singularities D n , E 6 , E 7 and E 8 are not Lipschitz normally embedded. The continuation of this work is to give some general conditions on determinantal singularities especially EIDS under which they are Lipschitz normally embedded.
